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LETTER 

FROM 

THE  ACTING  SECRETARY  OF  AVAR, 


TRANSMITTING. 


WITH  A  LETTER  FROM  THE  CHIEF  OF  ENGINEERS,  REPORTS  OF 
EXAMINATION  AND  SURVEY  OF  THE  HUDSON  RIVER  WITH  A 
VIEW  TO  EXTENDING  THE  EXISTING  PROJECT  TO  '  WATER- 
FORD,  N.  Y. 


January  21,  1907,-Reforred  to  the  G.aimittee  on  Rivera  and  Harbors  and  ordered 
to  be  printed,  with  accompanying  illustrations. 


War  Department, 
Washington,  January  19,  1907. 
Sir:  I  have  the  honor  to  transmit  herewith  a  letter  from  tin-  Chief  of 
Engineers,  United  States  Army,  dated  January  18th  irlstant,  together 
with  copies  of  reports  from  Col.  W.  R.  Livermore  and  Col.  D  W  Lock- 
wood,  Corps  of  Engineers,  dated  March  29  and  December  28  1906 
respectively,  giving  results  of  a  preliminary  examination  and  survey 
of  the  Hudson  River  made  by  them  in  compliance  with  the  provisions 
of  the  river  and  harbor  act  of  March  3,  1905,  with  a  view  to  extending 
the  existing  project  to  Waterford,  N.  Y. 
Very  respectfully, 

Robert  Shaw  Oliver, 
_    _  _  Acting  Secretary  of  War. 

Ihe  Speaker  of  the  House  of  Representatives. 


War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  January  18,  1907. 
Sir:  T  have  the  honor  to  submit  herewith  for  transmission  to  Con- 
gress reports  of  March  29,  1906,  and  December  28,  1906,  with  map 
by  Col.  W.  R.  Livermore  and  Col.  D.  W.  Lockwood,  of  the  Corps  of 
Engineers,  giving  the  results  of  preliminary  examination  and  survey, 
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respectively,  authorized  by  the  river  and  harbor  act  approved  March 
3,  1905,  of  Hudson  River,  New  York,  with  a  view  to  extending  the 
existing  project  to  Waterford. 

Hudson  River  is  at  present  being  improved  by  the  United  states 
under  a  pmj.rl  which  provides  for  securing  a  channel  depth  of  12 
feel  up  to  the  State  dam  at  Troy.  In  connection  with  tlus  dam  there 
is  a  lock  operated  by  the  State  of  New  York,  which  has  a  depth  of 
less  than  5  feet  over  the  lower  miter  sill.  Above  the  dam  there  is 
slack  water  with  a  navigable  depth  of  about  10  feet  for  a  distance  of 
2.6  miles  to  the  mouth  of  the  fourth  branch  of  the  Mohawk  River  at 
Waterford,  at  which  point  there  is  at  present  a  connection  with  the 
Champlain  Canal  and  where  the  barge  canal  being  constructed  by  the 
State  to  replace  the  old  Erie  Canal  will  leave  the  Hudson  River. 

The  improvement  now  proposed  is  the  extension  by  the  United 
States  of  the  12-foot  project  from  its  present  terminus  at  the  State 
dam  to  the  town  of  Waterford.  The  works  necessary  consist  of  a 
new  lock  and  dam  to  replace  the  existing  State  structures,  and  of 
certain  excavation  to  project  dimensions  both  above  and  below  the 
darn  In  his  report  of  December  28,  1906,  Colonel  Lockwood  pre- 
sents alternative  estimates  of  $934,900  and  §1,124.100  as  the  cost  of 
constructing  the  proposed  channel  on  the  east  and  west  sides  of  the 
river,  respectively. 

For  the  reasons  given  in  its  final  report  of  the  7th  instant,  also 
herewith,  the  Board  of  Engineers  for  Rivers  and  Harbors  concurs  in 
the  opinion  of  the  district  officer  that  the  location  of  the  new  channel 
on  the  west  shore  of  the  river  has  advantages  in  its  favor  sufficient  to 
justify  its  selection,  even  at  the  estimated  additional  cost.  The 
Hoard  believes  that  the  cost  of  this  improvement  is  reasonable  when 
compared  with  the  benefits  which  may  be  expected  to  result  therefrom 
uuA  that  it  is  advisable  to  extend  the  existing  project  in  accordance 
with  the  plan  proposed.  _  . 

The  work  contemplated  in  these  reports  is  entirely  feasible  from 
an  engineering  standpoint.  It  forms  a  part  of  the  work  proposed 
by  I  he  State  of  New  York  for  its  enlarged  barge  canal,  and  is  included 
by  the  State  engineer  and  surveyor  in  his  estimate  for  the  canal.  In 
its  relation  to  the  New  York  barge  canal  it  is  in  a  position  which 
resembles,  in  a  certain  degree,  that  of  the  enlargement  of  Black  Rock 
Harbor  at  the  other  end  of  the  canal.  This  enlargement  is  also  in- 
cluded in  the  estimate  of  the  State  engineer  and  surveyor  alluded  to 
above.  In  both  cases  the  idea  is  expressed  that  if  the  work  is  not 
undertaken  by  the  United  States  Government  it  will  have  to  be  done 
by  the  State  of  New  York. 

Just  how  far  the  United  States  Government  should  undertake  to 
extend  its  own  project  to  meet  the  project  of  the  State  of  New  York,  I 
am  not  prepared  to  say.  The  General  Government  has  undertaken 
the  Black  Rock  work  at  the  other  end  of  the  canal,  but  there  the 
improvement  is  such  that  great  public  benefit  may  accrue  from  it, 
other  than  that  due  wholly  to  the  traffic  using  the  canal.  In  the 
case  of  the  improvement  now  proposed  in  the  Hudson  River  there 
would,  in  my  opinion,  be  no  warrant  for  the  work  whatever,  except 
the  use  thatwill  be  made  of  it  as  a  link  in  the  barge  canal,  and  I  con- 
sider therefore  that  it  stands  on  a  somewhat  different  footing  from 
the  Black  Rock  project. 

The  decision  whether  or  not  the  United  States  Government  shall 
undertake  this  improvement,  which  would  otherwise  be  done  by  the 
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State  of  New  York,  must  rest  with  Congress,  and  I  therefore  forward 
these  reports  without  expressing  any  opim....  as  to  the  propriety  or 
doing  the  work  at  the  expense  of  the  General  Government.  , 

It  is  possible  that  the  plans  of  the  State  for  its  barge  canal  might 
be  furthered  by  some  modification  in  the  lift  of  the  dam  proposed  m 
this  report,  and  I  therefore  suggest  that  this  feature  be  regarded  as 
still  open  for  consideration  if  Congress  determine  to  authorize  the 

^Irfhis  survey  report  Colonel  Lockwood  makes  no  reference  to  the 
work  of  maintenance.  It  is  manifest  that  a  single  lock  in  a  system 
can  be  most  efficiently  and  economically  operated  and  mamtained 
by  the  party  in  control  of  the  system  as  a  who  e.  I  therefore  rec- 
ommend that  should  the  work  herem  contemplated  be  authorized 
bv  Congress  the  appropriation  be  made  subject  to  the  condition  that 
the  State  authorities  will  undertake  to  operate  and  maintain  the 
work  when  completed. 

Very  respectfully,  A  Macrenzif 

Brig.  Oen.,  Chief  of  Engineers,  V.  S.  Army. 

The  Secretary  of  War. 

PRELIMINARY  EXAMINATION  OF  HUDSON  RIVER,  NEW  YORK,  WITH  A 
VIEW  TO  EXTENDING  THE  EXISTING  PROJECT  TO  WATERFORD. 

United  States  Engineer  Office, 

New  York,  N.  Y.,  March  29,  1906. 
General:  I  have  the  honor  to  submit  the  following  report  upon 
preliminary  examination  of  Hudson  River,  with  a  view  to  extending 
the  exLstinV  project  to  Waterford.  made  in  compliance  with  Depart- 
ment letted  ?da  ted  March  16,  1905,  and  April  6  1905,  and  pursuant 
to  the  requirements  of  the  river  and  harbor  act  approved  March  3, 

19The  portion  of  the  river  which  is  now  under  ^P^yement  b  a 
stretch  beginning  at  Coxsackie  and  extending  to  the  State  dam  at 
Troy  In  its  natural  condition  the  navigable  channel  was  narrow 
and  crooked,  with  a  depth  of  12  feet  and  over  below  Coxsackie  from 
Coxsackie  to  New  Baltimore  of  11  feet,  from  New  Baltimore  to 
Albany  of  71  feet,  and  from  Albany  to  State  dam  of  4  feet.  At  the 
State  dam  navigation  is  served  by  a  lock  about  30  feet  ong  and  28 
feet  wide,  a  lift  of  about  10  feet,  and  with  a  depth  of  water  over  the 
ESrnSw  sill  of  less  than  5  feet;  thence  for  a  distance  of  2.6: miles 
to  the  mouth  of  the  fourth  branch  of  the  Mohawk  River  at  Water- 
ford  where  the  Erie  Canal  will  leave  the  Hudson  River,  there  la 
slack  water  with  a  navigable  depth  of  about  10  teet. 

The  fate  surveys,  wfiich  were  made  under  the  direction  of  he 
Board  of  Engineers  on  Deep  Waterways,  have  furnished  sufficient 
information  for  this  preliminary  report.  tt,,,^™  River 

The  oricdnal  project  for  the  improvement  of  Hudson  Kiver, 
adopted  ^834,modificd  in  1852  and  again  in  1866 ,  had  for  : its 
object  the  securing  of  a  navigable  channel  of  sufficient  width  ami 19 
feet  deep  between  Troy  and  Albany  and  11  feet  between  Albany  and 
NewBaftimore     In  carrying  out  this  work,  $1,667,938  was  expended. 


V 


4  HDDSOW  EIVEB  FBOM  TROY  TO  WATERFORD,  N.  T. 

The  existing  project,  approved  July  13,  1892,  for  which  a  revised 
estimate  was  submitted  to  Congress  Fehrunry  1   1898,  and  adopted 
March  3.  1899,  provides  for  a  12-foot  channel  150  feet  wide,  from  the 
State  dam  to  the  foot  of  Jacob  street,  Troy;  thence  gradua  11  v ^mcreaj- 
ing  in  width  to  400  feet,  at  the  foot  of  Broadway,  Iroy  ;  thenc e  400 
feet  wide  to  Coxsackie,  at  an  estimated  cost  of    »4,343,863.  Ihe 
amount  expended  under  this  project  to  the  close  of  the  fiscal  year 
emHng  June  30,  1905,  was  $3,283,581.67,  of  which  $230,350.24  was 
applied  to  maintenance  of  improvement.  ^OT,rioi 
'The  result  of  the  above  expenditure  has  been  to  provide  a  channel 
1 1  feet  deep,  nowhere  less  than  60  and  generally  180  to  320  feet 
wide,  from  Coxsackie  to  the  foot  of  Broadway,  Troy,  except  at 
Storehouse  bar  and  Bath  cross-over,  where  the  depth  was  10.5  and 
10  feet,  respectively;  of  10  feet  for  a  width  of  60  feet  from  Broadway 
along  the  eastern  snore  to  within  500  feet  of  the  State  dam  at  Troy 
The  improvement  now  desired  is  the  extension  of  the  projected 
depth  of  12  feet  from  the  tidal  section  below  the  State  dam  to  Water- 
ford  a  distance  of  2.6  miles.    This  will  require  the  construction  of 
a  now  dam  and  lock  in  place  of  those  at  present  m  use  the  former 
not  being  considered  secure,  and  the  latter  too  small.    The  cost  of 
the  work  required  will  be  dependent  upon  the  character  and  dimen- 
sions of  the  structures,  but  for  this  estimate  it  is  assumed  that  they 
will  be  similar  to  those  to  be  built  for  the  barge  canal  of  which ^they 
would  form  a  part.    The  proposed  dam  would  be  about  1  100  feet  long 
and  the  crest  about  13  feet  above  low  water  in  the  tidal  section;  the 
lock,  according  to  plan  adopted  for  the  barge  canal  would _have  a 
chamber  310  feet  long  and  45  feet  wide,  a  lift  of  about  12  feet  and  a 
depth  of  12  feet  on  the  miter  sill.    An  estimate  of  the  cost  of  this 
work  was  made  by  the  State  of  New  York  m  connection  with  the 
estimates  for  the  barge  canal.    The  excavation  was  estimated  from 
the  maps  of  the  United  States  Board  of  Engineers  on  Deep  Water- 
ways 1897-1900.    The  positions  of  the  dam  and  lock  are  practically 
the  same  as  shown  on  the  maps  accompanying  the  report  of  the  Deep 
Waterways  Board.    A  plan  of  a  standard  lock  proposed  for  the  barge 
canal  and  a  revised  estimate  of  the  cost  of  all  the  proposed  work  was 
sent  to  tliis  office  by  the  State  engineer  and  surveyor  last  Sep- 
tember.   *    *  * 

******* 
The  effect  of  this  improvement  would  be  the  establishment  of  a 
basin  opening  into  the  Erie  Canal  on  the  west  and  Champlain  Canal 
on  the  north.  The  present  commerce  passing  over  this  section  of  the 
river  is  that  of  the  Champlain  Canal  only,  amounting  to  523,244  tons 
in  1904,  but  with  the  completion  of  the  barge  canal  all  of  the  through 
traffic  of  both  canals,  which  amounted  to  1,603,307  tons  in  1904,  and 
which  will  be  largely  increased  with  the  increased  faculties,  would  pass 
through  this  section. 

*****  *  * 

In  view  of  the  fact  that  most  of  the  commerce  which  would  be  bene- 
fited by  the  proposed  improvement  is  of  national  importance,  being 
the  through  traffic  by  water  between  the  Great  Lakes  and  the  Atlantic 
seaboard,  the  section  of  the  Hudson  River  from  the  State  dam  to 
Waterford  is,  in  my  opinion,  worthy  of  improvement  by  the  Cm  ted 
States  Government  by  the  extension  of  the  existing  project  to  Water- 
ford. 
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The  cost  of  obtaining  the  information  required  for  a  detailed  esti- 
mate of  the  necessary  works  is  estimated  at  $1,000. 
Very  respectfully,  your  obedient  servant, 

W.  R.  Livermore, 
Colonel,  Corps  of  Engineers. 

Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  V.  S.  A. 

[Second  Indorsement-! 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  April  J,,  1906. 
Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Axniv. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  had  under  con- 
sideration the  report  of  the  district  officer  upon  a  preliminary  exami- 
nation of  the  Hudson  River,  with  a  view  to  extending  the  existing 
project  to  Waterford. 

The  existing  project  for  the  improvement  of  the  Hudson  Kiver  oro- 
vides  for  a  channel  of  12  feet  depth,  150  feet  wide,  from  the  State  dam 
to  the  foot  of  Jacob  street,  Troy;  thence  gradually  increasing  in  width 
to  400  feet  at  the  foot  of  Broadway,  Troy,  thence  400  feet  wide  to 
Coxsackie.  The  improvement  now  desired  is  the  extension  of  the 
projected  depth  of  12  feet  from  the  tidal  section  below  the  State  dam 
',o  Waterford,  a  distance  of  2.6  miles. 

There  is  at  present  above  the  dam  a  channel  of  10  feet  depth  to 
Waterford,  but  to  overcome  the  difference  of  elevation  at  the  dam  the 
State  of  New  York  has  provided  a  lock  about  130  feet  long  and  28  feet 
wide  with  a  lift  of  about  10  feet  and  depth  on  the  lower  nuter  sill  ot 
less  than  5  feet.  To  obtain  the  depth  desired  will  require  recon- 
structing the  old  dam  and  raising  it  to  an  elevation  of  about  13  feet 
above  low  water  in  the  tidal  section  and  building  a  new  lock  with  a 
suitable  lift  and  a  depth  of  12  feet  on  the  miter  sills.  . 

The  present  commerce  of  this  portion  of  the  river  is  that  derived 
from  the  Champlain  Canal,  which  amounted  to  523,244  tons  in  1904, 
but  the  barge  canal  which  is  being  constructed  by  the  State  of  New 
York,  at  a  cost  of  $100,000,000,  joins  the  Hudson  at  Waterford,  and 
upon  its  completion  this  section  will  afford  an  outlet  to  both  canals. 
To  render  the  barge  canal  available  for  the  purposes  for  which  it  is 
intended  will  require  the  reconstruction  of  the  lock  and  dam  at  JYoy, 
either  by  the  State  of  New  York  or  by  the  General  Government.  While 
the  canal  is  a  State  enterprise,  it  is  designed  for  interstate  commerce 
and  with  the  Great  Lakes  and  the  Hudson  River  will  form  a  through 
navigable  waterway  for  the  transportation  of  products  from  the 
Northwest  to  the  Atlantic  seaboard.  . 

The  Board  therefore  concurs  with  the  district  engineer  in  ins  opin- 
ion that  the  section  of  the  Hudson  River  from  the  State  dam  to 
Waterford  is  worthy  of  improvement  by  the  United  States,  and 
recommends  the  survey  necessary  to  obtain  the  information  required 
for  a  detailed  estimate  of  the  necessary  works. 

For  the  Board:  _  _  TT 

R.  L.  Hoxie, 

Lieut.  Col.,  Corps  of  Engineers, 

Senior  Member  Present. 
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[Third  Indorsement.) 

War  Department, 
Office  of  the  Chief  of  Engineers 

Washington,  April  11,  1906. 

BU,v,y  of  tho  locality  U  proposed  bo  author^ 

Brij.  Oen.,  Chief  of  Engineers,  V.  S.  Army. 

(Fourth  Indorsement.) 

War  Department, 

April  12,  1906. 

Approval,  as  recommended  by  the  Chief  of  Engineers  in  the  pre- 
ceding indorsement.  Robert  Shaw  Oliver, 

Assistant  Secretary  of  War. 

SURVEY  OF  HUDSON   RIVER,  NEW  YORK,  FROM  TROY  TO  WATERFOR.;. 

United  States  Engineer  Office, 
New  York,  N.  Y.,  December  28, 1906. 
(Ifnfuai  •  Under  date  of  March  29,  1906,  my  predecessor,  Col. 
W  R  hcrmmi  Corps  of  Engineers,  submitted  a  report  upon  a 
JuolindnarVe^nun^ion  of  Hudson  River,  with  a  view  to  extending 
Ph«S£K  nroiect  to  Waterford,  made  in  compliance  with  Depart- 
S^SoPfX-cb  16,  1-..05,  and  pursuant to .the  requirement*  of 
tho  river  and  harbor  act  approved  March  3   1J05 .  fa  f 

'Ph.-  above-mentioned  report  gave  a  full  and  complete  nisior>  oi 

 &  hs$&£&  ssffs*-^ 

moot  oft  lie  upp  '  i  1  1 1  I  -on  to  include  tho  mouth  of  tho  fourth  branch 
Livr.more  in  th«  ninth  paragraph  of  his  report: 

morco  «  e«  m«  ,     5Jg  (he  completion  of  the  barge  canal  all  of 
,      muls  wl  cl  amounted  to  1,603.307  tons  in  1904,  and  which 

In  the  eleventh  paragraph  of  his  report  Colonel  Livermore  stated: 
Bary  works  is  estimated  at  $1,000. 
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Two  routes  up  to  the  State  dam  are  shown  on  the  tracing  for- 
warded herewith,  the  one  following  the  east  bank  of  the  river  to  the 
old  lock  and  the  other  following  the  west  hank. 

Although  the  cost  of  the  latter  is  considerably  greater  than  that  ot 
the  former,  it  is  deemed  much  the  more  advantageous  of  the  two,  for 
the  reason  that  it  is  shorter  and  cuts  out  the  bad  turn  in  the  eastern 
channel  where  it  passes  through  the  Delaware  and  Hudson  Company  s 
bridge.  There  is  only  a  narrow  draw  span  in  the  bruise  in  tin-  channel, 
which  is  entirely  inadequate  for  the  new  work,  so  that  a  now  draw 
span  would  be  heeded  in  case  this  channel  is  adopted.  In  case  the 
western  channel  is  decided  upon  a  draw  span  would  have  to  be  con- 
structed in  the  bridge  to  permit  the  passage  of  boats.  1  he  location  of 
the  western  channel,  as  well  as  that  of  the  new  lock  and  dun.,  are 
practically  the  same  as  proposed  by  the  United  States  Board  of  Engi- 
neers on  Deep  Waterways,  1897-1900. 

The  old  lock  in  the  eastern  channel  is  of  no  use  in  the  present 
project,  so  that  an  entirely  new  lock  is  needed,  no  matter  which  chan- 
nel is  taken. 

The  estimate  for  the  lock  is  based  on  the  figures  adopted  by  the 
canal  commission  for  its  standard  lock,  and  its  dimensions  are  the 

same.  _        ,        .  ,  .  v    «. .... 

The  amount  of  excavation  above  the  State  dam  might  be  dimin- 
ished very  materially  if  it  were  permissible  to  raise  the  crest  of  the 
new  dam  a  foot  or  possibly  a  trifle  more,  but  the  probable  damage 
that  would  result  to  the  various  water  powers  above  the  dam  would 
probably  be  greater  than  the  saving  in  actual  cost  of  excavation.  It 
may  be  found  advisable  after  further  investigation  to  provide  the 
dam  w  ith  a  movable  crest  that  can  be  lowered  at  high  stages. 

From  the  State  dam  to  Waterford  the  channel  proposed  by  the 
Deep  Waterways  Board  was  straight,  regardless  of  the  original  chan- 
nel of  the  river".  By  following  the  line  shown,  which  takes  adVftrftage 
of  the  old  channel,  a  saving  of  about  $150,000  in  cost  of  excavation  is 
©ffcct  Q(\ . 

The  following  are  the  estimates  for  extending  the  12-foot  depth  at 
mean  low  water  to  the  St  ate  dam,  the  construction  of  a  lock  and  new 
concrete  dam  with  accessory  works  to  take  the  place  of  the  old  one, 
which  is  insecure,  and  deepening  the  waterway  from  the  dam  to 
Waterford: 

ON  WEST  SIDE  OF  RIVER. 

Ejrai  alion. 

Between  Confess  street  and  State  dam: 

Sand  and  gravel.  644,000  cubic  yards,  at  40  cent*.. . .  $21/.  600 

Rock  excavation,  25,000  cubic  yards,  at  $7   175.  000 

Add  for  contingencies   5S>  800  ?15]  iQQ 

At  State  dam: 

Sand  and  gravel,  20,000  cubic  yards,  at  50  cents. ...  10,  000 

Old  dam,  5,300  cubic  yards,  at  50  cents   2, 650 

Rock  (lock  pit),  22,000  cubic  yards,  at  $1.50   33.  000 

Add  for  contingencies   6- 850     &0  50Q 

Between  State  dam  and  Waterford: 

Sand  and  gravel,  40,000  cubic  yards,  at  40  cents   16. 000 

Rock  excavation,  9,000  cubic  yards,  at  $7   63.  0( K) 

Add  for  contingencies   12,000 


Total  cost  of  excavation 


$594,  900 


8  HUDSON  RIVER  FROM  TROT  TO  WATF.RFORD,  N.  Y. 

Structures. 

Dam.  1,100  feet  long:  -1Q~  7fi0 

Concrete  in  place,  25,000  cubic  yards,  at  $7.75   $193.  -50 

Cofferdam  and  pumping   36  000 

Add  for  contingencies   '  $274,760 

Lock,  310  feet  by  46  feet:  _  147  25fl 

Concrete  in  place,  19t000  cubic  yards,  at  S7./5   147,  <jw 

Cofferdam  and  pumping   25  000 

Add  for  contingencies   '        i92i  250 

Lock  gates,  2,  at  |J,4UO   »'™ 

Needle  beams,  2,  at  $1,750  ;  |-  fgg 

Needles  —  •   o  700 

Structural  iron  and  steel   °< 

Valvea,  valve  seats,  etc   in  nnft 

Electric  plant   »..2K 

Add  for  contingencies   '          62  200 

 .        $519,  200 

m  ,  .    L 114, 100 

Add  for  land  damug'-s   _____ 

1, 124, 100 

ON  EAST  SIDE  OF  RIVEE. 

Excavation. 

Congress  street  to  State  dam:  . 

Sand  and  gravel,  84.000  cubic  yards,  at  40  cents  S3.  000 

Rock  excavation,  0,500  cubic  yards,  at  $/   6b,  &00 

Add  for  contingencies   115  100 

At  State  dam:  ,     .  _»  10 

Sand  and  gravel,  36,000  cubic  yards,  at  50  cents   lb. 

Old  crate,  8,000  cubic  yards,  at  SI ......  •  ■   »■  «"« 

Rock  (lock  pit).  5,500  cubic  yards,  at  $1.50   8,  *>u 

Add  for  contingencies  _2_    39  400 

Above  State  dam:  i«  nnn 

Sand  and  gravel,  40.000  cubic  yards,  at  40  cents   16, 000 

Rock  excavation,  9,000  cubic  yards,  at  $7   w,  oou 

Add  for  contingencies   g][  m 

•     Total  cost  of  excavation   245, 500 

Structures. 

Dam,  1,100  feet  long:  1(W  7Kn 

Concrete  in  place,  25,000  cubic  yards,  at  $7.75   193. 750 

Cofferdam  and  pumping   or  nnn 

Add  for  contingencies   Jt),wu  274  ?60 

Lock,  310  feet  by  45  feet:  n„r  Scn 

Con.-r.  tr  in  place.  21.100  cubic  yards,  at  $7.75  105,850 

Cofferdam  and  pumping   uuo 

Add  for  contingencies   J0-  wu  g5() 

Lock  gates,  2,  at  $4,000   9.200 

Lock  gates,  2,  at  $3,400   6. 800 

Needle  beams,  2,  at  $1,750  

Needles....   &2g 

Structural  iron  and  steel   °> 

Valves,  valve  seats,  etc   «•  £™ 

Electric  plant   "JfJHJ 

Add  for  contingencies   «'■  *w 
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1.600  linear  feet  of  dike,  at  $30  $48,000 

900  linear  feet  of  dike,  at  $40   36'°J|°, 

Add  for  contingencies   12,  i>00  ^ 

 !  $689, 400 

Total  "9347900 

There  are  forwarded  herewith  a  tracing  of  that  part  of  the  pro- 
posed work  up  to  and  includingthe  State  dam  and  a  print  of  that 
part  between  the  State  dam  and  Waterford.  This  latter  was  obtained 
from  the  records  of  the  Deep  Waterways  Board  and  will  be  replaced 
by  a  tracing  as  soon  as  one  can  be  completed. 

Very  respectfully,  your  obedient  servant, 

D.  W.  Lockwood, 
Colonel,  Corps  of  Engineers. 

Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A. 

(Second  Indorsement.) 

Board  of  Engineers  for  Rivers  and  TTarrors, 

Washington,  D.  C,  January  7,  1907. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

In  its  report  of  April  4,  1906,  on  the  preliminary  examination  of 
Hudson  River,  with  a  view  to  extending  the  existing  project  to 
Waterford,  the  Board  expressed  the  opinion  that  this  section  of  the 
river  is  worthy  of  improvement  by  the  United  States  and  recom- 
mended that  a  survey  and  est  imate  be  made.      .       _  ,. 

In  the  within  report  on  the  survey  the  district  officer  submits 
estimates  for  the  proposed  improvement  covering  two  available  routes 
up  to  the  State  dam,  one  following  the  east  shore,  the  other  the  west 
shore,  amounting  to  S934.900  and  SI, 124, 100,  respectively,  and  for 
reasons  «tated  recommends  the  more  expensive  project. 

The  Board  concurs  in  the  opinion  of  the  district  officer  that  the 
location  on  the  west  shore  has  advantages  in  its  favor  sufficient  to 
justify  its  selection  even  at  the  estimated  additional  cost.  It  believes 
that  the  cost  of  the  improvement  is  reasonable  when  compared  with 
the  benefits  reasonably  expected  to  result  therefrom,  and  that  it  is 
advisable  to  extend  the  existing  project  in  accordance  with  the  plan 
proposed  within. 

For  the  Board: 

R.  L.  Hoxie, 
Lieut.  Col.,  Corps  of  Engineers, 

Senior  Member  Present. 
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BETWEEN 

CONGRESS  ST.  AND  STATE  DAM,  TROY 

TO  ACCOMPANY  REPORT  WITH  ESTIMATES  OF  THE  COST  OF  EXTENOING  THE  IMPROVEMENT  TO 

W  AT  E  R  F  0  R  1).  N.Y 
in  compliance  with 
River  ano  Harbor  Act  approveo  Mar.3,1903. 
in  char6e  of 

COLONEL  D.WLOCKWOOD 

Coups  of  Encinkkhs,  U.S.A. 

1906. 


Note 

The  soundings  ore  Mortised  in  feet  and  tenths.  West  Channel  refer  to  the  plane 
of  M.L.W.  at  (Preen  'stand,  as  established  by  observation  in  1897.  Soundings  of 
Fast  Channel  ore  m-rred  to  the  plane  connecting  M.LW.  of  1899  at  State 
Dam  with  M.LW.  atml  of  Broadway  Troy  in  1891. 
Mean  rise  and  fall  ot  Tides  at  Green  Island-  2  90 ft  (i903i  State  Dam-  25Aft  (tS03). 
The  Mean  low  water  curve  is  shown  thus: 
-    3  feet      .   j    .     .  . 

»       6      »  -  turn  a  

"       9  „   

•      It      .  H  „         „        „  ,   

The  proposed  Channel  Limits  are  shown  thus   
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